
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGIONS

77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

MEMORANDUM

DATE: February 10, 2005

SUBJECT: Ellsworth Industrial Park (05B52A) - Screening Vapor Intrusion
Analysis (1S( iteration)

FROM: ROSS del ROSario, RPM/̂ ^ EPA Region S Records Ctr

TO: Addressees 265608

Following our February 1, 2005 meeting regarding Ellsworth Industrial Park, I instructed
one of our in-house risk assessors, Arunas Draugelis, to conduct a screening analysis
on vapor intrusion (VI) at downgradient residential areas of the site. The analysis, in
Excel spreadsheet, used the latest Johnson & Ettinger (J & E) Vapor Intrusion Model
for groundwater (Version 3.1, February 2004). Three (3) contaminants of concern were
evaluated: 1) Trichlorethene (TCE) 2) Perchloroethene (PCE) and 3) 1,1,1
Trichloroethane (1,1,1 TCA). The results of the analysis, based on the highest values
observed for these contaminants, are as follows:

1. Potential incremental risk from VI to indoor air associated with TCE was
7.8 x 1Q-6;

2. The corresponding value for PCE was 5.2 x 10"7; and

3. For 1,1,1 TCA, no risk value was given by the analysis. The IRIS
database designated this compound as a non-carcinogen (although the
drinking water tables rated this compound as a "possible human
carcinogen"). A hazard index (HI) of 4.9 x 10"5 was calculated,
significantly less than the value of 1 that we use for reference.

Conclusion: Based on the results above, the potential incremental cancer risks
associated with TCE and PCE in the groundwater below the homes is expected to be
negligible. For reference, the draft vapor intrusion guidance (2002) recommended
using 1 x 10~5 as the basis for taking follow-up action on VI. Consequently, further
action on VI is not warranted at this point. Further VI investigation is already planned
as part of the future groundwater operable unit at the site. Similarly, in 2002, IEPA
concluded (through its contractor, Parsons) that VI risks for the neighboring Lockformer
site in Lisle, Illinois were negligible (see attached).

Qualifier(s): The data used in the calculation is rather limited and the site geology is
not fully defined. A default value was used in cases where such site-specific data (e.g.,
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porosity, temperature, etc.) was not available. While the use of default values is
allowed in the analysis, using site-specific data is preferable.

Data Input: The following assumptions were made in the analysis:

1. The analysis used the highest concentration found for each of the above
contaminants at the residential wells sampled in 2001-2002 - 14 ug/l for
PCE, 16.6 ug/l for TCE, and 6.3 ug/l for TCA. (Note: The specific
identities and addresses of these homes are still considered
confidential and should be handled accordingly);

2. Data from the southernmost monitoring well network at the industrial park
(BD-16D through BD-18D), located just north of the downgradient homes,
indicated relatively similar concentrations for TCE, PCE, and 1,1,1 TCA
(see attached). Using these values, incremental cancer risks from VI for
TCE and PCE were calculated to be 7.2 x 10"* and 1.2 x 10"*, respectively
(see attached). These figures compare favorably with the calculations
made for the residential wells using the highest concentrations found for
these contaminants;

3. A depth to water value of 100 feet was used after averaging the actual
values found in previous surveys (see attached). It is noted that, while
there may be shallower aquifers present in the residential area, the
presence of the thick clay layer and relatively low levels of TCE and PCE
would be unlikely to change the conclusion reached above;

4. The analysis took into account a 50-60 feet-thick clay layer overlying the
water table in the residential area. This information was taken from
drilling/boring log data available to this office. For the industrial park,
boring logs from the monitoring wells described a 25-35 foot clay layer
overlying a 10-foot sand and gravel layer; and

5. The analysis assumed that a silty clay layer lay directly above the
residential wells, with a corresponding porosity value (0.43). If the actual
stratigraphy is different, the porosity would also change and could affect
the results numerically. As with Item #3 above, the authors of this
analysis don't believe such a change will fundamentally alter the
conclusion.

If there are any questions related to this matter, please contact me at (312) 886-6195.

Attachments

Addressees: Rick Karl
Wendy Carney
Jim Mayka
Rosita Clarke-Moreno
Tom Krueger
Fred Nika, IEPA
Arunas Draugelis
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
*• fM ro REGIONS

9 77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

REPLY TO THE ATTENTION OF

MEMORANDUM

DATE: February JO. 2005

SUBJECT: Screening Vapor Intrusion Analysis - Ellsworth Industrial Park, Downers Grove, [L
(Site ID B52A)

FROM: Arunas K. Draugelis. Toxicologist r^

TO: Ross del Rosario. RPM

As per you Memorandum of February 2, 2005, and February 10. 2005,1 used the information and data
supplied to screen the effects from TCE, PCE and l . l . l .TCA for vapor intrusion into residential homes. I
used the Johnson and Ettinger (J&E) Vapor Intrusion Model, Ground Water-Advanced Version 31; 02/04
and have attached the Data Entry Sheets and Results Sheets for TCE, PCE and 1,1,1-TCA.

The results seem to indicate that the incremental risk from these chemicals through the vapor intrusion
pathway would be negligible and would not warrant any action from this pathway.

Recycled/Recyclable • Printed with Vegetable Oil Based Inks on 50% Recycled Paper (20% Poslconsumef)



Reset to
Defaults

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in -YES" box)

YES I I

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X' in "YES' box and initial groundwaler cone below)

ENTER

Chemical
CAS No

(numbers only,
no dashes)

YES | x |

ENTER
Initial

groundwaler
cone ,

Cv,

(MBA) Chemical

| 79016 | 1 66E+O1 | | Trichloroethylene |

ENTER

Average
soil/

groundwater
temperature,

To

(°C)

ENTER
Depth

below grade
to bottom

of enclosed
space door.

U

(cm)

ENTER

Depth
below grade

to water table,

U.

(cm)

1 10 | 200 | 3200

ENTER ENTER ENTER
Totals must add up to value of Uvi (cell G2B)

Thickness
of soil

stratum A,

HA

(cm)

Thickness
of soil

stratum B,
(Enter value or 0)

he

(cm)

Thickness
of soil

stratum C,
(Enter value or 0)

he

(cm)

200 I 1500 1500

ENTER

Soil
stratum

directly above
water table,

(Enter A. B, or C)

ENTER

scs
toil type

directly above

water table

C I SC

ENTER
Soil

stratum A
SCS

soil type
(used to estimate

soil vapor

permeability]

ENTER

User-defined
stratum A
soil vapor

OR permeability,
k.

(cm2)

1 1 1 OOE-08

ENTER
MORE Stratum A

4- SCS
soil type

lookup Soil
Pafanvlors

1

ENTER
MORE Enclosed

<l> space
floor

thickness,

W-.
(cm)

1 10

MORE ENTER
* Averaging

time for
carcinogens.

ATC

(yrsj

I 70

END I

ENTER ENTER
Stratum A Stratum A
soil dry soil total

bulk density, porosity,

P/

(g/cm3) (unltless)

I 1 50 | 0430

ENTER ENTER
Enclosed

Soil-bldg space
pressure floor

differential, length.
AP Lp

(g/cm-s2) (cm)

40 I 1000

ENTER ENTER
Averaging

time for Exposure
noncarclnogens, duration.

AT,e ED
(yrs) (yrs)

30 I 30

ENTER
Stratum A

soil water-lillei
porosity.

o/
(cm'/cm3)

018

ENTER
Enclosed

space
floor

width,

Wf

(cm)

1000

ENTER

Exposure
frequency,

EF

(days/yr)

350

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C

SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled
soil type bulk density, porosity, porosity, soil type bulk density, porosity. porosity

f Lookup Soil 1 pt
B n" a,8 f Lookup Bo« "~| ph

C nC 8_C

( F"""""' J (g/cm3) (unitless) (cn /̂crn3} I P""̂ *? 1 (a/cm3) (unltless) (cm'/cm3)

1 15 I 043 I 0215 I | 1.5 | 043 I 0197 I

ENTER ENTER ENTER ENTER
Average vapor

Enclosed Floor-wall Indoor flew rale Irto bldg
space seam crack air exchange OR

height. width, rate. Leave Wank to calculate
Hp w ER Q .̂

(cm) (cm) (i/n| (L/m)

366 | 01 | 025 I | 5 1

ENTER ENTER
Target Target hazard
risk lor quotient for

carcinogens, noncardnogers,
TR THQ

(unitless) (unitless)

1 OE-06 I 1

Used to calculate risk-based
aroundwater concentration

1 0(1



RESULTSSHEET

RISK-BASED QROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Indoor
exposure

gtoundwater
cone.,

carcinogen
(H9/L)

Indoor
exposure

g^oundwatet
cone.,

noncarcinogen
(ud/L)

Risk-based
indoor

exposure
groundwater

cone..
(KQ/U

Pure
component

water
solubility,

S
(na/U

Final
indoor

exposure
groundwater

cone.,
(Mfl/U

[ NA I NA I NA I 1.47E+06 I NA ^

Incremental
risk from

vapor
intrusion lo
indoor air,
carcinogen
(unidess)

Hazard
quotient

from vapor
intrusion to
indoor air,

noncarclnogen
(unities*)

1 7.8E-06 1 4.1E-03 I

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

1 of 1



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in "YES" box)

YES I I

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X' m "YES" box and initial groundwaler cone below)

ENTER

Chemical
CAS No

(numbers only,
no dashes)

YES [ X 1

ENTER
Initial

groundwater
cone .

Cw
(ng/L) Chemical

127184 | 1 40E+01 | Tetrachloroethylene |

ENTER

Average
soil/

groundwater
temperature,

Ts

CC)

r - 10 i

ENTER
Depth

below grade
to bottom

of enclosed
space tloor,

U

(cm)

200

ENTER

Depth
below grads

to water table,

Lw,

(cm)

| 3200

ENTER ENTER ENTER
Totals must add up to value of L^T (cell G2B)

Thickness
of soil

stratum A.

ha

(cm)

Thickness
of soil

stratum B.
(Enter value or 0)

h«

(cm)

Thickness
of soil

stratum C.
(Enter value or 0)

he

(cm)

200 I 1500 1500

ENTER

Soil
stratum

directly above
water table.

(Enter A. B, or C)

ENTER

SCS
soil type

directly above

water table

C | SC

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

|

ENTER

User-defined
stratum A
soil vapor

permeability.

k.

(cm')

( i ooE-oe

ENTER
MORE Stratum A

4- SCS
soil type

Looki4>S04l
ParanvIMN

ENTER
MORE Enclosed

4> space
floor

thickness,

k..»

(cm)

10

MORE ENTER
4* Averaging

lima tor
carcinogens,

ATC

JvrsJ

70

END I

ENTER
Stratum A
soil dry

bulk density,
A

Pr

(g/cm1)

t 50

ENTER

Soil-bldg
pressure

differential,
AP

(g/cm-sj)

40

ENTER
Averaging

time for
noncarcinogens,

ATW-

(yrs)

30

ENTER
Stratum A
soil total
poroclty.

n*

(unitless)

0430

ENTER
Enclosed

space
floor

length,

U

(cm)

1000

ENTER

Exposure
duration,

eo
lyrs)

30

ENTER
Stratum A

soil waler-fillec
porosity.

6.'

(cm'/cm5)

01S

ENTER
Enclosed

space
floor

width,

w»

(cm)

1000

ENTER

Exposure
Irequency.

EF

(days/yr)

350

ENTER ENTER ENTER
Stratum B Stratum B Stratum B

SCS soil dry soil total
soil type bulk density, poroElty,

Loofah Soil pt n

_ P"an° '"™J (g/crn^) (unities*)

I 1 5 043 I

ENTER ENTER ENTER

Enclosed Floor-wall Indoor
space seam crack aJr exchange
height, width, rale.

He w ER

(cm) (cm) (1*)

366 I 01 025 I

ENTER ENTER
Target Target hazard
risk for quotient for

carcinogens, noncarcinogens,
TR THO

(unitless) (unltless)

1 OE-06 I 1

Used to calculate risk-based
groundwater concentration

ENTER ENTER ENTER ENTER ENTER
Stratum B Stratum C Stratum C Stratum C Stratum C

soil water-filled SCS soil dry soil total soil water-filled
porosity, soil type butkdtnslty, porosity, porosity,

8," Lookup Sou pb
c n° 8,c

(cm'/cm3) ?**<**• (0/cm3) (unless) (cm3/cmj)

0215 | 1.5 | 043 I 0197

ENTER
Average vapor

flow rate Into btdg
OR

Leave blank to calculate

a-
(L/m)

5 )



RESULTS SHEET

RISK-BASED OROUNDWATER CONCENTRATION CALCULATIONS:

6-\

INCREMENTAL RISK CALCULATIONS:

Indoor
exposure

groundwaler
cone..

carcinogen
(MI/U

Indoor
exposure

groundwaler
cone..

noncarcinogen
(H8/L)

Risk-based
indoor

exposure
groundwater

cone.,
Oi8/L)

Pure
component

water
solubility.

S
(ng/U

Final
indoor

exposure
groundwater

cone..
("B/U)

I NA I NA | NA | 2.00E+05 i NA I

Incremental
risk from

vapoi
intrusion to
indoor air,
carcinogen
(unifless)

Hazard
quotient

from vapor
Intrusion to
Indoor air,

noncarclnogen
(unldeaa)

5.2E-Q7 3.4E-04

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

1 ol 1



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in "YES" box)

YES I I

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X' in "YES' box and Initial groundwater oonc. below)

Y E S I X I

ENTER

Chemical
CAS No

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone ,

Cw

Chemical

71556 630E+00 1,1,1-Trichloroethane

ENTER

Average
soil/

groundwater
temperature,

T,

(*C)

ENTER
Depth

below grade
to bottom

ol enclosed
space Moor.

U

(cm)

ENTER

Depth
below grade

to water table.

L*i

(cm)

I 10 I 200 \ 3200

ENTER ENTER ENTER
Totals must add up to value of L*t (cell G28)

Thickness
of soil

stratum A,

h»

(cm)

Thickness
ot soil

stratum B.
(Enter value or 0)

rv

(cm)

Thickness
erf sal

stratum C.
(Enter value or 0)

IV

(cm)

200 1 1500 I 1500

ENTER

Soil
stratum

directly above
water table.

(Enter A, B, or C)

ENTER

scs
soil type

directly above

water table

C 1 SC

ENTER
Soil

stratum A
SCS

soil type
(used to estimate

soil vapor

permeability)

ENTER

User-defined
stratum A
soil vapor

OR permeability.

K

(cm2)

1 1 1 OOE-06

ENTER
MORE Stratum A

* SCS
soil type

Look**] Soil
ParanDtom

V ' '

ENTER
MORE Enclosed

4> space
floor

thickness,

U,K.

(cm)

ENTER ENTER
Stratum A Stratum A
soil dry soil total

bulk density, porosity.

P.*

(g/cm^ (unilless)

1 50 I 0430

ENTER ENTER
Enclosed

Soil-bldg space
pressure floor

differential, length,
aP u

(g/cm-s2) (cm)

ENTER
Stralum A

sal waler-lillec
porosity,

e.A

(cm'/cm5)

018

ENTER
Enclosed

space
lloor

width,

WB

(cm)

ENTER
Stratum B

SCS
soil type

Looki4>Soil
Patanvtein

1 „ 1

ENTER

Enclosed
space
height,

HB

(cm)

ENTER
Stratum B
soil dry

bulk density,

P,"

(g/cm5)

I 15

ENTER

Floor-wall
seam crack

width,
w

(cm)

ENTER ENTER ENTER ENTER ENTER ENTER
Stratum B Stratum B Stratum C Stralum C Stratum C Stratum C
soil total soil water-filled SCS toil dry soil total soil water-filled
porosity, porosity, soil type bulk density, porosity, porosity.

n" 6," LookivSoil p,
c nc 0,c

(unitless) (cm3/cm)) . p«"™«" , lg/m^ (urUttort (cm'/cm3)

043 I 0215 I | 1.6 0.43 0187 I

ENTER ENTER
Average vapor

Indoor (low rale Into Wdg.
air exchange OR

rate, Leave blank to calcUale
ER CU

(i/h) (L/m)

10

MORE ENTER
4> Averaging

time lor
carcinogens,

ATC

(yrs)

40 I 1000

ENTER ENTER
Averaging

time tor Exposure
noncarclnogens, duration,

AV ED
(yrs) (vrs)

1000

ENTER

Exposure
frequency.

EF

(days/yr)

70

END I

X \ 30 350

368

ENTER
Target
risk for

carcinogens,
TR

(unilless)

I 01

ENTER
Target hazard

quotient for
noncarcinogens,

THO
(unitless)

1 OE-08 1 1

Used to calculate risk-based
qroundwater concentration

025 1 1 5 I



RESULTSSHEET

RISK-BASED QROUNDWATER CONCENTRATION CALCULATIONS:

c-\

INCREMENTAL RISK CALCULATIONS.

Indoor
exposure

groundwater
cone.,

carcinogen
(M9/L)

Indoor
exposure

groundwater
cone.,

noncarcmogen
(MQ/L)

Risk-based
indoor

exposure
groundwater

cone.,
(ng/L)

Pure
component

water
solubility.

S
(M9/L)

Final
indoor

exposure
groundwater

cone.,
(UO/L)

I NA I NA ] NA I 1.33E+06 1I NA ]

Incremental
risk from

vapor
intrusion to
indoor air.
carcinogen
(unittess)

Hazard
quotient

from vapor
intrusion to
Indoor air,

noncarcinogen
(unities*)

NA 4.9E-05

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

1 of 1



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in "YES' box)

YES I I

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATEH CONCENTRATION (enter 'X' in "YES' box and Initial oroundwater cone below)

Y E S I X I

ENTER

Chemical
CAS No

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone ,

(ug/L) Chemical

79016 400E+01 Trichloroethylene

ENTER

Average
soil/

grouMdwater
temperature.

TS
(°C)

10

ENTER
Oeplh

below grade
to bottom

o( enclosed
space door,

U
(cm)

200

ENTER

Depth
below grade

to water lable.

Ui
(cm)

1300

ENTER ENTER ENTER
Totals must add up to value of Uvi (cell G28)

Thickness
OlSOll

stratum A,

h*

(cm)

200

Thickness
Ot -.-.;]

stratv S,
(Enter value or 0)

HP
(cm)

1100

Thickness
of soil

stratum C,
(Enter value or 0)

he
(cm)

300

ENTER

Sal
stratum

directly above
water table,

(Enter A, B, or C)

B

ENTER

scs
soil type

directly above

water table

C

ENTER ENTER
Soil

stratum A User-defined
SCS stratum A

soil type soil vapor
(used to estimate OR permeability,

soil vapor K.

permeability) (an')

SCL I I

ENTER
Stratum A

SCS
soil type

Lookup Soli

^̂ •̂•̂ ^̂ ^̂ •̂Mn

ENTER
Stratum A

soil dry
bulk density,

A
l>:

( g/cm ̂

ENTER
Stratum A
soil total
porosity,

n*

(unitless)

ENTER
Stratum A

soil water-tillec
porosity.

(cm^/cm'*)

ENTER
Stratum B

SCS
soil type

L oolu*> Soil

ENTER
Stratum B
soil dry

bulk density.

P."
(g/cm1)

ENTER
Stratum B
soil total
porosity,

n6

(unitless)

ENTER
Stratum B

soil water-tilled
porosity,

6L«

(cm'/cm1)

ENTER
Stratum C

SCS
soil type

LootapSol

ENTER
Stratum C
soil dry

bulk density,

(g/cm3)

ENTER
Stratum C
soil total
porosity,

(unitless)

ENTER
Stratum C

soil water-tilled
porosity,

(cm^cm3)

SCL 1 63 0384 0146 1 43 0459 0215 SC 163 0385 0197

ENTER
Enclosed

space
lloor

thickness,

U™»
(cm)

ENTER

Soll-bldg
pressure

differential.
AP

(g/cm-s')

ENTER
Enclosed

space
lloor

length,

U
(cm)

ENTER
Enclosed

space
floor

width,

WB

(cm)

ENTER

Enclosed
space
height.

HS

(cm)

ENTER

Floor-wall
seam crack

width.
w

(cm)

ENTER

Indoor
air exchange

rate.
ER

(1*)

ENTER
Average vapor

flow rale Into bldg.
OR

Leave blank to calculate

CU
(L/m)

10 1000 I 1000 I 366 01 025

ENTER
Averaging

time lor
carcinogens.

ATC

(vre)

ENTER
Averaging

time lor
noncarclnogens,

AT*
(yre)

ENTER

Exposure
duration.

ED
(vrs)

ENTER

Exposure
frequency.

EF
(days/yr)

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard

quotient for
noncardnogens,

THO
(unitless)

1 70 | 30 | 30 1 350 1 C€-06 | 1

Used to calculate risk- based
grouncwater concentration



Tee-
RESULTS SHEET

RISK-BASED OROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Indoor
exposure

groundwater
cone..

carcinogen
(nfl/U

Indoor
exposure

groundwaler
cone.,

noncarcinogen
(wg/L)

Risk-based
indoor

exposure
gtoundwaler

cone.,
(noA)

Pure
component

water
solubility.

S
(ng/L)

Final
indoor

exposure
groundwaler

cone.,
(WJ/U

1 NA 1 NA | NA 1 1.47E+06 I NA I

Incremental
risk from

vapor
intrusion to
indoor air,
carcinogen
(unidess)

Hazard
quotient

from vapor
intrusion to
indoor air,

noncarclnogen
(unltleas)

I 7.2E-06 I 3.8E-03 I

MESSAGE AND ERROR SUMMARY BELOW. (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

1 of i



DATA ENTRY SHEET Pee- iv\
GW-ADV

Version 3.1: 02/04

Reset to
Defaults

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter -X- in -y£S- box)

YES | |

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enlar "X" in "YES' box and initial groundwater cone below)

ENTER

Chemical
CAS No

(numbers only,
no dashes)

127184

YES | X |

ENTER
Initial

groundwater
cone .

Cw
(fig/L) Chemical

960E-01 | Tetrachloroethylene J

MORE
4>

ENTER

Average
soil/

groundwater
temperature,

Ts

("O

ENTER
Depth

below grade
to bottom

ol enclosed
space floor,

U

(cm)

ENTER

Depth
below grade

to water table,

UT

(cm)

I 10 | 200 I 1300

ENTER ENTER
Totals must add up to value of Uv

Thickness
of sal

stratum A.

hA

(cm)

Thickness
of soil

stratum B,

ENTER
, (oil G28)
Thickness

of sal
stratum C.

(Enter value or 0) (Enter value or 0)

KB
(cm)

he

(cm)

200 1 1100 1 300

ENTER

Soil
stratum

directly above
water table,

(Enter A, B, or C)

ENTER

scs
soil type

directly above

water table

B 1 C

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User-defined
stratum A
soil vapor

permeability,

H.

(cm?)

SCL 1 |

MORE
ENTER

Stratum A
SCS

soil type

LuukLV Soil
Hwannlor*

ENTER
Stratum A

soil dry
bulk density,

A
I'r

(g/cm1)

ENTER
Stratum A
soil total
porosity.

na

(unit less)

ENTER
Stratum A

soil waler-Mlec
porosity.

o.A

(cm '/cm'1)

ENTER
Stratum B

SCS
soil type

Lookup Sul
F'wannliiiH

ENTER
Stratum B

soil dry
bulk density,

P,f

(3''cm )

ENTER
Stratum B
soil lolal
porosity.

nf

(uratless)

ENTER
Stratum B

soil water-tilled
porosity,

8.'
(cm'/cm^

ENTER
Stratum C

SCS
soil type

Lookup Soil
PaCTBlm

ENTER
Stratum C
soil dry

bulk density,

Pt''
(g/cm^

ENTER
Stratum C
soil total
porosity,

n1

/unltless)

ENTER
Stratum C

soil waler-lilled
porosity.

(C
(cm /cm *)

SCL 1 63 0146 1 43 0459 0215 SC 1 S3

ENTER
Enclosed

space
door

thickness.

UK.

(cm)

ENTER ENTER
Enclosed

Soll-bldg space
pressure Moor

differential, length,
AP U

(g/cm-s*) (cm)

ENTER
Enclosed

space
door

width,
WP

(cm)

ENTER

Enclosed
space
height,

He

(cm)

ENTER

Floor-wall
seam crack

width,
w

(cm)

ENTER

Indoor
air exchange

rale,
ER

(1/h)

ENTER
Average vapor

flow rat* Mo bldg
OR

Leave blank to calculate

Q-
(L/m)

10 T 40 1000 I 1000 366 01 025

ENTER
Averaging

time for
carcinogens,

ATC.

ENTER
Averaging

time lor
noncarcinogens,

AT,^
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

ENTER
Target
risk for

carcinogens,
TR

(unilless)

ENTER
Target hazard
quotient for

noncardnogens,
THQ

(unilless)

70 I 30 | 30 | 350 1 OE-06 | 1

Used to calculate risk- based
groundwater concentration



RESULTS SHEET

RISK-BASED QROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Indoor
exposure

groundwater
cone.,

carcinogen
(ufl/L)

Indoor
exposure

groundwater
cone.,

noncarcinogen
(MB/L)

Risk-based
indoor

exposure
groundwater

cone.,
(H9/L)

Pure
component

water
solubility,

S
kg/L)

Final
indoor

exposure
groundwaler

cone..
(ufl/L)

I NA 1 NA 1 NA 1 2.00E+05 1 NA I

Incremental
risk from

vapor
intrusion to
indoor air.
carcinogen
(unit! ess]

Hazard
quotient

from vapor
intrusion to
indoor air.

noncarclnogen
(unidess)

I 1.2E-08 I 7.7E-06 I

MESSAGE AND ERROR SUMMARY BELOW (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

1 of 1



MORE
4-

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X' in "YES" box and initial groundwaler cone below)

Y E S I X I

ENTER

Chemical
CAS No

(numbers only,
no dashes)

ENTER
initial

groundwaler
cone,
C,.

(ngt) Chemical

71556 1 30E+OO 1,1,1-Trichloroethane

ENTER

Average
SOll/

groundwaler
temperature,

T.-

(CC)

ENTER
Depth

below grade
to bottom

ol enclosed
space Moor,

L,

(cm)

ENTER

Depth
below grade

to water table.

Ui
(cm)

10 1 200 | 1300

ENTER ENTER ENTER
Totals must add up to value ol U., (call G28)

Thickness
of soil

stratum A,

h»

(cm)

Thickness
otsoil

stratum B,
(Enter value or 0)

HP
(cm)

Thickness
otscHl

stratum C,
(Enter value or 0)

he
(cm)

200 I 1100 300

ENTER

Soil
stratum

directly above
water table.

(Enter A, B, or C)

ENTER

scs
soil type

directly above

water table

e I c

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User-deflrwd
stratum A
soil vapor

permeability.

l<s

(cm3)

SCL | |

ENTER
Stratum A

SCS
soil type

LooMlSoJt [

ENTER
Stratum A
soil ary

bulk density,
&

<>t
(g/cm*)

ENTER
Stratum A
soil total
porosity,

n'

(unitless)

ENTER
Stratum A

soil water-liflec
porosity.

H,4

(cm'/cm'1)

ENTER
Stratum 8

SCS
soil type

ENTER
Stratum 6
soil dry

bulk density,

P,'
(g/cm3)

ENTER
Stratum B
soil total
porosity,

nE

(unitless)

ENTER
Stratum B

soil water- lilted
porosity,

a.'

(cm'/cm3)

ENTER
Stratum C

SCS
soil type

LookvSo*
PatonvlWN

ENTER
Stratum C
soil dry

bulk density.

P,c

(g/cm3)

ENTER
Stratum C
soil total
porosity.

nc

(unitless)

ENTER
Stratum C

soil water- filled
porosity,

e.c

(cm'/cm')

SCL 1 63 0384 I 0146 I 0459 0215 SC 1 63 0385 0197

ENTER
Enclosed

space
door

thickness.

L,,..

(cm)

ENTER

Soil-bldg
pressure

differential.
iP

(g/cm-s')

ENTER
Enclosed

spaca
floor

length.

U,

(cm)

ENTER
Enclosed

space
floor

width.

Wi-

(cm)

ENTER

Enclc* J
spaat
heighl.

Hf

(cm)

ENTER

Floor-wall
seam crack

width.
w

(cm)

ENTER

Indoor
air exchange

rate,
ER

(1/h)

ENTER
Average vapor

flow rate into bldg
OR

Leave blank to calculate

Cv,
(L/m)

40 1000 1000 366 01 025

ENTER
Averaging

time for
carcinogens.

AT,;

(yrs)

ENTER
Averaging

time for
noncarcinogens,

AT^
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

ENTER
Target
risk lor

carcinogens.
TR

(unitless)

ENTER
Target hazard

quotient lor

noncarctnogens,
THQ

(unitless)

70 | 30 ] 30 I 350 1 OE-06 I 1

Used to calculate risk-based
groundwater concentration

1 Ol 1



RESULTS SHEET

RISK-BASED QROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Indoor
exposure

groundwater
cone..

carcinogen
(WJ/L)

Indoor
exposure

groundwater
cone..

noncarcmogen
(Wl/L)

RisK-based
indoor

exposure
groundwater

cone.,
(Wit)

Pure
component

water
solubility.

S
(Wl/L)

Final
indoor •

exposure
groundwater

cone..
(ug/L)

1 NA 1 NA 1 NA 1 1 33E+06 I NA I

Incremental
risk from

vapor
intrusion to
indoor air,
carcinogen
(unitless)

Hazard
quotient

horn vapor
intrusion to
indoor air.

noncarclnogen
(unitless)

1 NA 1 32E-06 I

MESSAGE AND ERROR SUMMARY BELOW (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

1 of 1



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 5

77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

MEMORANDUM

DATE: February 2, 2005

SUBJECT: Request for Screening Vapor Intrusion Analysis - Ellsworth Industrial
Park, Downers Grove, IL (Site ID B52A)

FROM: Ross del Rosario, RPM

TO: Arunas Draugelis, Toxicologist

I am requesting a screening analysis for potential vapor intrusion of contaminants from
monitoring and residential wells around the Ellsworth Industrial Park, per our discussion
yesterday. Attached you will find pertinent data to assist you in completing the analysis.
In addition to the attached, please use the following data as part of your calculation:

Residential Well Data: Hydraulic Conductivity: GW Flow:

TCE -16.6 ug/L 0.0016 ft/ft South-Southeast
PCE-14.0ug/L
1,1,1 TCA-6.3 ug/L

I would like you to provide me with a transmittal memo containing the following
information:

1. Printouts/output from modeling exercise you performed using both the monitoring
well and residential well data, using the calculated hydraulic conductivity and
geological data provided;

2. Your evaluation of the output data. To the extent you are able to, please
elaborate if vapor intrusion is a real or potential problem at this location;

3. Recommendation(s) or conclusion(s), if any, you may have after evaluating the
data.

Your assistance on this matter is greatly appreciated. Due to importance of this
analysis on the project, I would like to have your transmittal memo completed no later
than February 8, 2005. Thank you.

Recycled/Recyclable • Recycled Rape' 120% Postconsumen



Table 4-4 v Continued)
AREA?

Tricon Property

(All units in ug/L)

Simple Identification
Depth (feet)
Date Sampled
'ar*n«ter

1,1,1 TCA
1,1- DCA
1,1 -DCE
cis - 1,2 DCE
trans -1,2 DCE
retrachloroethene (PCE)
rrichloroethene (TCE)
Acetone
2-Bntanone
'oluene

1,24- Trimethylbenzene
Ethyl Benzene
m/pxylenc
o-xylene
Dichlorodifluoromethane
odotnftltiAne

Naphthalene

BD-160D)
74-84

6719/02

1.3

—
—
—

—0.69 J
40

—
—
—
—
—
—
—
—
—
_

BD-17(D)
81-91

6/20/02

—
—
—3.2

—0.96 J
13

—
—
—
—
—
—
—
—
—_

BD-18CD)
81-91

6/20/02

—
—
—
—
—
—_-

—_—

—
—
—
—
—
—
—
—

— not detected.

I.\WO\STAR1M95\31725 T4-4 XLS 195-2A-ACAT



Bob Kay/R5/USEPA/US To ROSAURO DELROSARIO/R5/USEPA/US@EPA

02/01/2005 04:43 PM cc

bcc

Subject Ellsworth request Q

Ross-I've looked over some the well logs for the residential wells in the residential area around the
Ellsworth site and the geology, in a VERY general way, looks as follows (all depths in feet from ground
surface)

0-1 topsoil
1-60 clay
60-120 sand and gravel or clay
120 and beyond bedrock

if you figure the average basement has a depth of about 8-10 feet, that means in most of this area there's
something like 50 ft or so of low-permeability material between the VOCs dissolved in the ground water
and the bottom of someone's basement.



Table 2. Well information and water levels in select residential-supply wells in the vicinity of
the Ellsworth Industrial Site, Downer's Grove, Illinois, September 23-24, 2003. [?-unknown;

Bold denotes uncertain of accuracy; BR, bedrock aquifer; >, greater than; <, less than]

September 22-23, 2003 October 12, 2004

Well
name
RW1
RW2
RW3
RW4
RW5
RW6

RW7
RW8
RW9
RW10
RW11
RW12
RW13

RW14
RW15
RW16
RW17
RW18
RW19
RW20
RW21
RW22
RW23
RW24
RW25
RW26

Measuring-Point
Altitude (feet Geophysical

above sea level) Logs ?
744.61
760.20
711.79
747.44
770.80
717.35

773.09
739.92
730.39
745.55
747.55
738.36
745.57

744.91
743.58
745.20
767.77
738.00
760.09
744.19
752.61
765.09
765.61
738.57
759.55
757.15

Depth to Water
(feet)
98.10
112.25
66.10
101.19
126.27
65.90

129.20
92.00
82.19
101.39
100.75
90.62
>101

99.70
95.20
101.60
119.40
89.66
116.62
97.67
99.80
115.09
117.33
93.05
111.50
108.98

Water-Level
Altitude (feet

above sea
level)

646.51
647.95
645.69
646.25
644.53
651 .45

643.89
647.92
648.20
644.16
646.80
647.74
<645.57

645.21
648.38
643.60
648.37
648.34
643.47
646.52
652.81
650.00
648.28
645.52
648.05
648.17

Depth to Water
(feet)
97.15
1 1 1 .50
65.73
98.66

-
65.28

125.25
91.15
81.35
98.25

-
88.15
98.62

-
94.45
97.75
118.70
88.82
1 1 1 .38
96.95
105.14
116.45
116.60
91.10

-
108.30

Water-Level
Altitude (feet

above sea
level)

647.46
648.70
646.06
648.78

-
652.07

647.84
648.77
649.04
647.30

-
650.21
646.95

-

649.13
647.45
649.07
649.18
648.71
647.24
647.47
648.64
649.01
647.47

-
648.85

Depth of Open
Interval (feet)

115-140
128-180

9

7-240
9

106-185
9

9

9

9

9

9

?

9

9

110-160
120-205
102-185

100-?
115-140
111-175
110-190
120-205
120-140
130-175
120-170

Change
(feet)
0.95
0.75
0.37
2.53
.

0.62

3.95
0.85
0.84
3.14

-

2.47
-

.

0.75
3.85
0.70
0.84
5.24
0.72
-5.34
-1.36
0.73
1.95

-
0.68



RW27 748.39 104.10 644.29 99.85 648.54 126-185 4.25
RW28 763.47 120.05 643.42 115.75 647.72 126-205 4.30
RW29 754.57 112.74 641.83 110.98 643.59 144-185 1.76
RW30 742.81 94.50 648.31 - - 116-175
RW31 749.00 104.90 644.10 - - 128-171
RW32 757.86 112.85 645.01 - - 105-150
RW33 763.32 121 642.32 114.55 648.77 120-205 6.45
RW34 731.09 86.20 644.89 - ?
RW35 755.89 108.31 647.58 107.57 648.32 125-163 0.74



Table 1. Well information and water-level data from select monitoring wells, Ellsworth Industrial site, Downers Grove,
Illinois. [NT, not taken; -, unavailable; Bold denotes uncertain value]

September 23, 2003 October 12, 2004

Geologic Deposit Measuring Point
Monitored by Altitude (feet

Well
BD-11
BD-1D
BD4I
BD4D
BD5I
BD5D
BD6I
BD6D
BD7I
BD7D
BD8I
BD8D
BD9I
BD9D
BD 10D
BD-11 D
BD 12D
BD13I
BD 13D
BD14I
BD 14D
BD 16D
SB 171
BD 18D
OV6I
BD-151
DG-11
DG-1D
DG-2I

Well above sea level)
Drift

Bedrock
Drift

Bedrock
Drift

Bedrock
Drift

Bedrock
Drift

Bedrock
Drift

Bedrock
Drift

Bedrock
Bedrock
Bedrock
Bedrock

Drift
Bedrock

Drift
Bedrock
Bedrock

Drift
Bedrock

Drift
drift

top bedrock
top bedrock
top bedrock

696.56
696.25
701.65
701.83
689.05
689.31
692.91
692.97
690.02
689.64
689.86
690.00
715.19
715.12
717.35
703.69
700.30
701.46
701.46
698.73
699.28
705.36
694.96
706.85
693.60
690.22
688.31
686.94
698.62

Depth of Screen
Interval (feet)

27-37
60-70
47-57
71-81
37-47
54-64
45-50
64-74
36-46
60-70
35-45
68-78
37-42
79-89
79-89

94-104
78-88
41-46*
79-89
42-47
73-83
74-84
35-45
81-91
40-50
35-45
20-30
35-45
47-57

Altitude of Bottom
of Open Interval
(feet above sea Depth to

level)
662
626
645
620
642
622
643
619
644
620
645
610
673
623
628
600
612
634
612
651
616
621
650
616
644
645
668
642
641

Water (feet)
25.12
46.62
43.01
52.48
32.52
39.38
43.01
43.29
32.96
40.37
39.19
40.22

dry
63.91
66.26

-
51.20
7.44
52.56
dry

48.39
56.90
37.85
63.80

-
-
-
-
-

Water-Level
Altitude (feet
above sea

level)
671 .44
649.63
658.64
649.35
656.53
649.93
649.9
649.68
657.06
649.27
650.67
649.78

651.21
651.09

.

649.1
694.02
648.9
<651

650.89
648.46
657.11
643.05

-
-
-
.
-

Depth to
Water (feet)

-
-

43.52
51.95
32.15
38.67
42.34
42.63
32.59
39.42
38.71
39.57
45.30
63.18
65.47
.

50.60
.

51~84
46.80
47.65
56.15
63.09
57.26
43.25
.

28.41
27.21
42.17

Water-Level
Altitude (feet
above sea

level)
-
.

658.13
649.88
656.90
650.64
650.57
650.34
657.43
650.22
651.15
650.43
669.89
651.94
651.88

_

649.70

649.62
651.93
651.63
649.21
631.87
649.59
650.35

-

659.90
659.73
656.45



DG-31 top bedrock 701.56 50-60 641 - - 48.89 652.67
DG-4I top bedrock 703.77 50-60 643 - - 53.41 650.36
DG-5I top bedrock 694.34 50-60 634 - - 44.20 650.14
DG-6I top bedrock 697.93 50-60 638 - - 46.67 651.26
DG-151 mid-drift 702.92 55-65 637 - - 702.92
SB-151 top bedrock 702.09 32-37 665 - - 34.34 667.75
LD-11 708.03 54-64 644 - - 58.22 649.81



Post-It* Fax Note 7671

Parsons Engineering Science, Inc. • A Unit of Parsons Infract
•V1? Oakmcnt Ra*a Dr ve • Su;te 420 • Westmort. 1'ico.s 60559 • , _.

Co'

March 21,2002

Mr. Stan Komperda •
Project Manager _
Illinois Environmental Protection Agency
Bureau of Land
1021 North Grand Avenue East
Springfield, Illinois 62794-9276

Re: Groundwater/Enclosed Space Inhalation Risk Evaluation
Lockformer Site, Lisle, Illinois

Dear Mr. Komperda:

In response to your recent comments, Parsons is pleased to provide thS^fellowing
summary of our evaluation of the inhalation risk posed by groundwater containing dissolved
concentrations of trichloroethene (TCE) in the vicinity of the Lockformer site in Lisle, Illinois.

SUMMARY OF ANALYSIS

Parsons performed inhalation risk evaluation using the ASTM 1739-95 Risk-Based
Corrective Action standard, Section X2.5, Ground Water - Inhalation of Enclosed-Space
(Indoor) Vapors. This methodology was used to estimate the inhalation risk in the basement
of a theoretical private residence located directly above a groundwater plume of TCE in a
subsurface lithology consistent with that of the Lockformer site in Lisle, Illinois.
Attachment A includes the relevant pages from the ASTM standard that were used in
evaluating this risk. Attachment B contains the specific work sheets developed by Parsons,
which include all of the assumed input parameters used in this evaluation and the referenced
source for each parameter.

A detailed description of the calculation methodology is included below, ffl summary,
the ASTM analysis indicates that at the maximum concentrations at which TCE has been
detected in a private well in the vicinity of the Lockformer site (-20 ppb), the contribution to
inhalation cancer risk is less than 1 x 10"6. Specifically, our analysis was performed using
three assumed groundwater concentrations for TCE: 10 parts per billion (ppb), 50 ppb, and
1,000 ppb (or 1 part per million, ppm). The table below shows the resulting inhalation cancer
risk posed by each of these assumed concentrations:

TCE Concentration (ug/1)

10

50

1,000

Inhalation Cancer Risk

2.03 x lO' 7

1.02xlO'6

2.03 x 10'3

RECEIVED

WAR 2'5 2002

IEPA
Envftonmwta/ Policy ASdtnce



Mr. Stan Komperda
March 21, 2002
Page 2

LIMITATIONS OF ANALYTICAL METHODOLOGY j

Having supplied the results of our analysis above, we feel it is also important to point
out the significant limitations of the analytical method described in the ASTM standard. A
quick perusal of the attached worksheets shows the significant number of assumptions that
need to be made in order to complete this analysis. The geometry of the lithology, the depth at
which the TCE plume is traveling laterally, and the specific geometry of the foundation cracks
through which TCE vapors are assumed to enter the indoor space all factor significantly into
the results of this analysis; none of these input parameters to the analytical model are known
with any degree of certainty for the Lockformcr site.

For reasons explained in more detail in the following section, the analysis is particularly
sensitive to the thickness of the capillary fringe layer, or in the particular .ease of the
Lockformer site, to the thickness of uncontaminated water that may exist above the..horizon at
which the TCE plume may be traveling laterally in bedrock. (This sensitivity is related to the
fact that any thickness of uncontaminated groundwater will significantly inhibit the diffusion
of TCE in an upward direction). An illustration of this model sensitivity is shown in the table
below. Three different thicknesses of an uncontaminated, inhibiting groundwater layer were
assumed. The corresponding TCE source concentration related to an inhalation risk of 10"6

was then calculated. As shown by the table below; the thickness of this groundwater layer is
roughly proportional to the source TCE concentration corresponding to a risk level of 10 .

Assumed Thickness of
Inhibiting Groundwater

Layer (ft)

1

5

10

TCE Concentration
Corresponding to 10"6

Inhalation Risk (ug/1)

10.6

49.2

97.5

Because the inhalation risk level varies so significantly with the variation of the
inhibiting groundwater layer (an unknown parameter at the Lockformer site), it is important to
view the results of our analysis through the context of this limitation. Still, the variation in
risk level varies primarily in a conservative manner; i.e., the risk level is likely less than 10"6

in the vicinity of the Lockformer site, given all of the currently available information.

DETAILED DISCUSSION OF ANALYSIS

The chemical characteristics of TCE used in the analysis were obtained from Part 742,
Illinois Administrative Code. Most of remaining input parameters were obtained directly
from the ASTM standard. The inhalation cancer slope factor for TCE was provided by the
EPA.

CT C C - C T



Mr. Stan Komperda
March 21,2002
Page 3

The site-specific parameters used in the calculations are depth to groundwater, thickness
of the capillary fringe layer, and the thickness of the vadose zone. In our analysis, the air and
water volumetric content of the pore space within the capillary fringe layer weia-modified to
reflect the most likely transport mechanisms of the TCE plume at the Lockformer site.

Figure 1 in Attachment A shows modeling assumptions regarding the definition of
depth to groundwater, thickness of the capillary fringe, and the thickness of the vadose zone.
It is assumed in this model that the constant source of dissolved contamination is already
present at the top of the water table and that no diffusion transport is needed for contamination
to reach the top of groundwater table from this constant source.

Transport characteristics through soil and the capillary fringe zone depend on the
thickness of the zone, the air and water volumetric content of the pore space within the zone,
and the compound diffusivity through air and water. The effective diffusion coefficient is a
measure for the combined effect of these factors. The air diffusivity coefficient for TCE is
several orders of magnitude higher than the corresponding water diffusivity coefficient.

For that reason, the effective diffusion through the capillary fringe zone (containing
mostly water) is significantly lower than the effective diffusion coefficient for the vadose zone
(containing mostly air). The resulting overall effective diffusion coefficient (calculated for the
entire zone over which diffusion takes place) depends most significantly on the thickness of
the layer with the smallest diffusion coefficient (the capillary fringe layer). Accordingly, the
thickness of this capillary fringe layer is a much more significant input parameter than the
thickness of the vadose zone through which the TCE must diffuse.

For the purposes of this analysis, Parsons assumed that the TCE plume has traveled
laterally through a network of bedrock fractures to the off-site residential neighborhood, and
that at least some of the groundwater in the saturated zone above the bedrock (and beneath the
private residences) has not been affected (as would be the case if the release of TCE had
originated from directly above). This conclusion has yet to be proven with actual"flata, but is a
reasonable assumption given the likely transport mechanisms of the off-site TCE plume.

The attached evaluation assumes that the constant source of dissolved contamination in
bedrock is approximately 5 feet below the groundwater surface. Based on currently available
data, this is a conservative assumption (i.e., the thickness of uncontaminated groundwater may
be more than 5 feet). Parsons treated this 5-foot layer as a capillary fringe layer by adjusting
the volumetric content of soil vapor for this layer to zero to reflect the fact that the entire 5-
foot thickness is completely saturated with water.

SUMMARY OF ANALYSIS

Overall, our analysis of the available data using the best available models leads us to
conclude that TCE groundwater concentrations above 50 ppb at the Lockformer site could
potentially contribute to an inhalation cancer risk greater than 1 x 10"6; however, the highest
groundwater TCE concentration actually observed in the vicinity of the Lockformer site is less



Mr. Stan Komperda
March 21,2002
Page 4

than this level (-20 ppb). It should also be noted that the limitations of the, calculation
methodology should not be ignored; the results of this analysis are very sensitive to changes in
input parameters, and our conclusion should only be viewed as a preliminary conclusion based
upon the available data. The only way to confidently and quantifiably determine the
inhalation risk in the private residences would be through a systematic and empirical air
sampling program in the vicinity of the Lockformer site.

We appreciate the opportunity to provide you with this analysis. Please call
Mr. Sasa Jazic at any time if you have questions related to this letter, or should require any
other additional assistance.

Sincerely,

PARSONS CORPORATION

Sasa Jazic
Project Engineer

Richard
Technical Director

SJ/RF:ko
enclosures
cc: Stan Black, IEPA

Maggie Carson, IEPA
Tracy Hurley, IEPA
Michelle Ryan, IEPA
Kendra Pohn, AGO
Howard Chinn, AGO
File: 739542
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lions and parameters used to prepare the example look-up
Table X2.1. The basis for each of these equations is discussed

JuX2.2 through X2.10.
X2.2 Xf'r—Inhalation of Vapors (Outdoors/Indoors)—In

'this case chemical intake results from the inhalation of
vspors. It is assumed that vapor concentrations remain
constant over the duration of exposure, and ail inhaled
chemicals are absorbed. Equations appearing in Tables X2.2

" and X2.3 for estimating RBSLs for vapor concentrations in
the breathing zone follow guidance given in Ref (26). Should
the calculated RBSL exceed the saturated vapor concentra-
tion for any individual component, ">PWV" is entered in the
Uble to indicate that the selected risk level or hazard
quotient cannot be reached or exceeded for that compound

and the specified exposure scenario.
X2.3 Ground Water— Ingestion of Ground Water— In this

case chemical intake results from ingestion of ground water.
It is assumed that the dissolved hydrocarbon concentrations
remain constant over the duration of exposure. Equations
appearing in Tables X2.2 and X2.3 for estimating RBSLs for
drinking water concentrations follow guidance given in Ref
(26) for ingestion of chemicals in drinking water. Should the
calculated RBSL exceed the pure component solubility for
any individual component, ">S" is entered in the table to
indicate that the selected risk leveTor hazard quotient can-
not be reached or exceeded for that compound and the
specified exposure scenario (unless free-phase product is
mixed with the ingested water).

TABLE X2 2 Equations Used to Develop Example Tier 1 Risk-Based Screening Level (RBSLs) Appearing In "Look-Up" Table X2.1-
Carcinagenfc Effects'

NOTI—See Tables X2.4 through X2.7 for definition of parameters.

Medium Exposure Route Risk-Based Screening Level (RBSL)

A* Inhalation* flBSt^

days iu>
7H x 8W x Arc x 365 —— x 10s —

ttg } years mg
Sf, x «„ x EF x CD

m X BW x AT, X 365

Ground water ingestion (potable ground water supply only)'

oays

years

f, x Ww x EF x £D

Ground water^ endosed^paoe (Indoor) vapor Inhalation"

Oreund water6 ambient (outdoor) vapor Inhalation0

kg^rf

Ingestion of sol. Inhalation of vapors and
parttcuates, end dermal contact*

rn x ew x AT, x 365 days

years

EF X £D \(SF. x 10-« — x («^ x RAF. + SA x M X RAFj] + (SF,
mg

P* x (VFM +

For s-Hidal and excavated sots (0 to 1 m)

solc ambient (outdoor) vapor Inhalation0

»ole enclosed space (Indoor) vapor Inhalation0 "SSL.
mg

flflSt.,

RBSt,

' *o«e leaching to ground wat«f ° RBSL.

- ns are ase on Ref (.
I?*** equations simply define the 'cross-med* partitioning factors.' VF, snd if̂
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TABLE X2.4 Exposure Parameter* Appearing in T)

Parameters DefMttom, Unit* Commerdal/lndMstrtaj
/*re averaging time for carcinogens, years
AT, averaging time for noncardnogens. years
ew aduM body weight, kg
ED exposure duration, year*
£f expose* frequency, days/yean
/fl— sot (ngestlon rate, mg/day

daly Indoor Inhalation rate. m*/day
daly outdoor tanaMton rats, m>/day

«» daly *awr hgeetfcn rale. L/day
U=^ leaching lector. (
M iol to skin adherence factor, mo/on*
fW=a dermal relative abaorptlon factor. voCaOes/PAHs
ftAf. art! rela»ve aDeorpdon factor
RSSL, rM-baeedecreenkiglevelforrfMdUI. rno/kg-eol,

Ml/m'-elr
fl«3, inhalation crirontc reference dose, mg/kg-dey
ft/D, oral chronic reference doee, mpAQ-day
&* skin eurface area, ctn'/dey
Sf, Inhalation cancer elope factor, (mg/kg-day)-1

Sf. oral cancer slope factor, (mgykj-day)-'
WO target hazard quotient for hdMduat constituents, unties*
TO target excess hdKUual Wettne cancer rtok. irtttass
VF, volatilization factor, (mg/W-alryimg/Kg-soil) or (mo/m'-«lr)/(mfl/

L-H,O}—see Table X2.5

70 years
30 years
70kg
30 yean
350 days/year
100mg/my

SOm'/dty

70 yean*
25 yean*
70kg"
2S years*
250 days/year*
50 mg/day"
20m»/day'<

chemfcat̂ pedfc
0.5
O.S/O.OS
1.0
chemical-, medte-, and exposure

routa-epecffic
chemical- tpeoMc
chemkaJ-jpedfc
3160
chemical-specific
ehemleal-spedfc
1.0
lor example, I0-«or 10**
chemical- and media-specific

chemical-specific

1.0
chemical-, media-, and exposure

rout»-apectfc
chemlcel-epeclfic
chemical-epacific
3160*
chemical-specific
chemical-specific
1.0
tor example, 10-' or 10~*
dwnical- and media-specific

* See Ref (27).
• See Ref(28)

surface,
X2.4.2.4 No loss of chemical as it diffuses towards ground

surface (that is, no biodegradation), and
X2.4.2.5 Steady well-mixed atmospheric dispersion of the

emanating vapors within the breathing zone as modeled by a
"box model" for air dispersion.

X2.4.3 Should the calculated RSSLW exceed the pure
component solubility for any individual component, ">S" is
entered in the table to indicate that the selected risk level or
hazard quotient cannot be reached or exceeded for that
compound and the specified exposure scenario.

X2.5 Ground Water—Inhalation of Enclosed-Space (In-
door) Vapors:

X2.5.1 In this case chemical intake results from the
inhalation of vapors in enclosed spaces. The chemical vapors
originate from dissolved hydrocarbons in ground water
located some distance below ground surface. Here the goal is
to determine the dissolved hydrocarbon RBSL that corre-
sponds to the target RBSL for vapors in the breathing zone,
as given in Tables X2.2 and X2.3. If the selected target vapor
concentration is some value other than the RBSL f°r

inhalation (that is, odor threshold or ecological criterion),
this value can be substituted for the RBSL*r parameter
appearing in the equations given in Tables X2.2 and X2.3.

X2.5.2 A conceptual model for the transport of chemicals
from ground water to indoor air is depicted in Fig. X2.2. For
simplicity, the relationship between enclosed-space air and
dissolved ground water concentrations is represented in
Tables X2.2 and X2.3 by the "volatilization factor" Vf^,
[(mg/m3-air)/(mg/L-H2O)] defined in Table X2.5. It is based
on the following assumptions:

X2.5.2.1 A. constant dissolved chemical concentration in
ground water,

X2.5.2.2 Equilibrium partitioning between dissolved
chemicals in ground water and chemical vapors at the
ground water table,

X2.5.2.3 Steady-stale vapor- and liquid-phase diffusion

through the capillary fringe, vadose zone, and foundation
cracks,

X2.5.2.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), and

X2.5.2.5 Steady, well-mixed atmospheric dispersion of
the emanating vapors within the enclosed space, where the
convective transport into the building through foundation
cracks or openings is negligible in comparison with diffusive
transport

X2.5.3 Should the calculated RBSL* exceed the pure
component solubility for any individual component, ">S" is
entered in the table to indicate that the selected risk level or
hazard quotient cannot be reached or exceeded for that
compound and the specified exposure scenario.

X2.6 Surficial Soils—Ingestion. Dermal Contact, and
Vapor and Partiadale Inhalation:

X2.6.1 (n this case it is assumed that chemical intake
results from a combination of intake routes, including:
ingestion, dermal absorption, and inhalation of both partic-
ulates and vapors emanating from surficial soil.

X2.6.2 Equations used to estimate intake resulting from
ingestion follow guidance given in Ref (26) for ingestion of
chemicals in soil. For this route, it has been assumed that
surficial soil chemical concentrations and intake rates re-
main constant over the exposure duration.

X2.6.3 Equations used to estimate intake resulting from
dermal absorption follow guidance given in Ref (26) for
dermal contact with chemicals in soil. For this route, it has
been assumed that surficial soil chemical concentrations and
absorption rates remain constant over the exposure duration.

X2.6.4 Equations used to estimate intake resulting from
the inhalation of particulates follow guidance given in Ref
(26) for inhalation of airborne chemicals. For this route, it
has been assumed that surficial soil chemical concentrations,
intake rates, and atmospheric paniculate concentrations
remain constant over the exposure duration.

X2.6.5 Equations used to estimate intake resulting from
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the inhalation of airborne chemicals resulting from the
volatilization of chemicals from surficial soils follow guid-
ance given in Ref (26) for inhalation of airborne chemicals.

X2.6.6 A conceptual model for the volatilization of chem-
icals from surficial soils to outdoor air is depicted in Fig.
X2.3. For simplicity, the relationship between outdoor air
and surficial soil concentrations is represented in Tables

TABLE X2J VolatMtaBon Factora (VF,), LeacMng Factor (£/„), and gffecth/a Dtffuaten Coeffldelto (Of)

X2.2 and X2.3 by the "volatilization factor" VFU

[(rag/rn3-air)/(rng/kg-soil)] defined in Table X2.5. It is based
on the following assumptions:

X2.6.6.1 Uniformly distributed chemical throughout the
depth 0—d (cm) below ground surface,

X2.6.6.2 Linear equilibrium partitioning within the soil
matrix between sorbed, dissolved, and vapor phases, where

4&»<
Syfnbol Croaa Media Route (or Definition) Equation

Ground water -. onotoeed-epaoe v«por»

Ground water -. imbtanl (outdoor) vapors

Surtoal »o*s -. imbMnt •* (vipors)

VFM

or

VF«

X10,

m»-fl

SurHcUl toll —

Sub$urf«o» Mb — ambitnt air m'-g

"P.

Subsurface soil -> «nckM«d-ipao» vapors

F ,̂ Subsurface sols —• ground water

Ettactlv* dWMon coetfident m foi based on vapor-phaae
oonomtratoi

Effective dWualon ooeffldent through foundation cracks

0Jt Effective dHfustan coefficient through capiRary fringe

Effective dWusJon ooeffidem between ground water and
•""•"^TT

;,«* Sol concentration at which dtesotved pore-water and
vapor ptaaee become saturated kg<o«

* See Ref (29).
•See Ref (30).
c See Ref (31).
" Based on mass balance.
*SeeR«t<32).
' See Ref (33).
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ABLE X2.6 Soil, Bunding, Surface), and Subsurface Parameters Used In Generating Exempt* Tier 1 RBSLs
NOTE-

Paramet

0*
0"*
Cfl

ii

t

L,"
P.
s

w"

•WP

ttnat

w
r
»«p
•OTO*
wv

*.
r

—See X2.10 ioTjusBiaBBrl a pUlmMr aelecBbnT ^~

en Definitions. Units

tower depth c* surtlcM sol zone, cm
oKkafon coaHdent In air. cm*/»
oKTualon coefficient h water, cm1/*

traction erf organic carton In eoi. g-C/g-eol
henrya law constant fcrn*HtOMcms-efr)
thk*neaa of oap*ry fringe, cm
Wefcneee of vadoee zone, om
mstreeon rale of water tvough soil, cm/yean

endoeed-epeee vofurne/taflnDon area ratio, om

depth to ground water - n^ , *• />„ cm
depth to subsurface eol aourcee, cm
partouMa emission rate, p/cm*-e
pure component eoajblty fei wvter mo/L-fUO
w!nd speed above ground surface In ambient mixing zone, cm/s
ground water Oarcy velocity, cm/year
width of source area paraM to wind, or ground water How direction, cm
ambient air mixing zone height, cm

areal fraction of cracks In foundations/wans. cm*-cracki/cm*-ic<al *f*J

volumetric «fr content in caplary fringe toils. cm*-*fr/cm'-sol
volumetric air content In foundation/wall cracks. orrP-alr/cnr1 total volume
volumetric air content In vadoee zone toBj, cm*-elr/cm>-*oi
total tot porosity, cm3/em)-eoii
volumetric water content In caplary fringe sots, arf-H /̂arfl-sot
volumetric water content In toundaton/waJ cracks. em>-H2Oycm» total volume
vdumetrte water content In vadose zone sote. cm^O/emi-soll
son bust density, g-ece/em*-90l
averaging tme (or vapor flux, s

^ResidantlalJ'

100<ith — "^
chemfcal̂ pedflc

000014 •"'
0.01

cnemlcil-specific
5cm
295 em
30 cm/year
wiwnrcwTpwmc

200cm
iScm
300cm
100cm
6.9 x 10-"
chemlcsl-specfAc

2900 cm/year
ISOOon
200cm
9ryi an
O.Ot cm*<racks/cm*-total ares
0.038 cms-4ir/on>-»o«
056 cm1-air/cms lota) volume
0.26 cm'-ak-/CTrr»-$o»

0.342 cm»-HjO/cm3-soi
0.12 cm1-HJO/cmJ total voume
0.12 cm>44tO/cma-sol
1.7 fl/on1

7.88 x 10" s

_^

Comrnerclal/lndustruu

100cm
chernical-spectric
chtmlaJ-specmc
n AOO9^ «-t
0.01

ohsmlcatspecillc

295 cm
-aPcnvVser

speunc

300cm
15cm
300cm
100cm
6.9 x 10-"
chemical-specific
225 cm/s
2500 cm/year
iSOOcm
200cm

0.01 cm*-crBOks/cm2-lom vez

626 M -̂alr/cm1 total volume

O38'cm*/em»-soil
0.342 cm>-H,O/cm»-soH
0.12 cmJ-H20/cm3 total volume
0.12 cma-HjO/cm^soa
1,7 a/cm1

7.68 x 10* s

the partitioning is a function of constant chemical- and
soil-specific parameters,

X2.6.6.3 Diffusion through the vadose zone,
X2.6.6.4 No loss of chemical as it diffuses towards ground

surface (that is, no biodegradation), and
X2.6.6.5 Steady well-mixed atmospheric dispersion of the

emanating vapors within the breathing zone as modeled by a
"box model" for air dispersion.

X2.6.7 In the event that the time-averaged flux exceeds
that which would occur if all chemical initially present in the
surficial soil zone volatilized during the exposure period,

then the volatilization factor is determined from a mass
balance assuming that all chemical initially present in the
surficial soil zone volatilizes during the exposure period.

X2.7 Subsurface Soils—Inhalation of Outdoor Vapors:
X2.7.1 In this case chemical intake is a result of inhala-

tion of outdoor vapors which originate from hydrocarbons
contained in subsurface soils located some distance below
ground surface. Here the goal is to determine the RBSL for
subsurface soils that corresponds to the target RBSL for
outdoor vapors in the breathing zone, as given in X2.2. If the
selected target vapor concentration is some value other than

TABLE X2.T Che«ilc*l-Sp*c«le Precwrtlee Ua«d hi the Derivation Example T>«f 1 RBSU

Chemteel CAS Number U^ g/mol

Benzene
Toluene
E«wl benzene
Mbced xytenes

Chemteai

Benzene
Toluene
Ethyl benzene
Mbced xylanes
KJ—.J^a.̂ ^^k.

Benzo(e)pyrene

71^3-2
106^6-3
100-41-4
1330-20-7
91-20-3
60-32-8

78*
92*

106*
106*
128*
252°

CAS Number

71-43-2
106-6S-3
100-41-4
1330-20-7
91-20-3
SO-32-8

H, L-H,0/L-elr

0^2*
0.26*
OJ2*
0^9*
0.049*

^kcrdsy/mg

0029'

7.3'

0», cm»/§

0.093*
0.085*
0X176*
0.072°
0.072°
0.050°

Sfh kg t̂ayAng

0.029'

6.1'

0^4 CTTT*/i ^OC^eko)* W^J ^W^CJW" W»^9

1.1 X
9.4 x
8.5 x
6.5 x
9.4 x
54 X

10-«*
10-»°
10-*°

io-«*

RID*

2.13*
1.98*
2.36*
3.11*
8.59*

mg/kg-day

n o^
0.1 '

0.004°

2.13*
2.65*
3.13*
3.26*
358*
5.98*

flfD,, mgyVg-day

0 1t*

20'
0.004=

8MRaf{14).

c 344 R«f (7).
» Olflueton coefficient calculated using the method of Fuller, Schemer, and Okttngi. from Rol (11).
• Calculated Iran <W*» corfllatxin: togXK..) = 0.937 kx>K.J - 0.006. from Ret (11).
" See Re( (2).
o See Ref (3).
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1

the RBSL for inhalation (that is, odor threshold or ecological
criterion), this value can be substituted for the RBSLatr
parameter appearing in the equations given in Tables X2.2
and X2.3.

X2.7.2 A conceptual model for the transport of chemicals
from subsurface soils to ambient air is depicted in Fig. X2.4.
For simplicity, the relationship between outdoor air and soil
concentrations is represented in Tables X2.2 and X2.3 by the
"volatilization factor," VFumb [(mg/mj-air)/(kg-soil)], de-
fined in Table X2.5. It is based on the following assump-
tions:

X2.7.2.1 A constant chemical concentration in subsurface
soils,

X2.7.2.2 Linear equilibrium partitioning within the soil
matrix between sorbed, dissolved, and vapor phases, where
the partitioning is a function of constant chemical- and
soil-specific parameters,

X2.7.2.3 Steady-state vapor- and liquid-phase diffusion
through the vadose zone to ground surface,

X2.7.2.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), and

X2.7.2.5 Steady well-mixed atmospheric dispersion of the
emanating vapors within the breathing zone as modeled by a
"box model" for air dispersion.

X2.7.3 Should the calculated RBSL, exceed the value for
which the equilibrated vapor and dissolved pore-water
phases become saturated, C/" {mg/kg-soilj (see Table X2.5
for calculation of this value), "RES" is entered in the table to
indicate that the selected risk level or hazard quotient cannot
be reached or exceeded for that compound and the specified
exposure scenario (even if free-phase product or precipitate is
present in the soil).

X2.8 Subsurface Soils—Inhalation of Enclosed-Space (In-
door) Vapors:

X2.8,1 In this case chemical intake is a result of inhala-
tion of enclosed-space vapors which originate from hydrocar-
bons contained in subsurface soils located some distance
below ground surface. Here the goal is to determine the
RBSL for subsurface soils that corresponds to the target
RBSL for indoor vapors, as given in Tables X2.2 and X2.3.
If the selected target vapor concentration is some value other
than the RBSL for inhalation (that is, odor threshold or

breathing
tone

ndose zone

difftulnf vapors

capillary zone

• ' ' '.-''• •'^•fff'".:->:'',:- .<?V*irouiidWitert
- . . ' - • :"iV!Wr-.i;-." -..;i:..: ••:•-•"••. '- •

-, w »-

FIG. X2.1 Volatilization from Ground Water to Ambient Air

X2.2 Volatilization from Ground Water to Enclosed-Space
Air

ran

RBSL.J, parameter appeanng in thecquations given in
Tables X2.2 and X2.3.

X2.8.2 A conceptual model for the transport of chemicals
from subsurface soils to enclosed spaces is depicted in Fig.
X2.5. For simplicity, the relationship between indoor air and
soil concentrations is represented in Tables X2.2 and X2.3
by the "volatilization factor," VFtfSf [(mg/m3-air)/(kg-soil)],
defined in Table X2.5. It is based on the following assump-
tions:

X2.8.2. 1 A constant chemical concentration in subsurface
soils,

X2.8.2.2 Linear equilibrium partitioning within the soil
matrix between sorbed, dissolved, and vapor phases, where
the partitioning is a function of constant chemical- and
soil-specific parameters,

X2.8.2.3 Steady-state vapor- and liquid-phase diffusion
through the vadose zone and foundation cracks,

X2.8.2.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), and*

X2.8.2.5 Well-mixed atmospheric dispersion of the ema-
nating vapors within the enclosed space.

X2.8.3 Should the calculated RBSL, exceed the value
C,"" [mg/kg-soil] for which the equilibrated vapor and
dissolved pore-water phases become saturated (see Table
X2.5 for calculation of this value), "RES" is entered in the
table to indicate that the selected risk level or hazard

diffusing
viport

RG. X2.3 Volatilization from Surflcial Soils
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CALCULATION OF SITE-SPECIFIC OROUNDWATER SCREENING LEVEL
FOR ENCLOSED-SPACE VAPORS PROTECTION

Vicinity of Lockfonn«r Facility
Lisle, Illinois

Chemical Compound: Trtehloroethytone

Parameter

Scenario

TR
BW
ATc

IRalr-lndoor

EF
ED

Parameter

Compound

SFI
H1

Dalr

Dwater

1 Parameter

1 nl
ER

I LBW
Lb

Lcrart

heap

1 "*
nwi
n«s
n

nwcap

nacap
nwcrack

nacrscK

VdiM
Residential

1E-08

70
70
15

380
30

Value

Trichtoroethylane

4.00E-01

0.42

O.OTfi

9.1E-OB

Valm
0.01

0.00014

152S
200

15
152

1373
0.12
0.28 j
038
0.38

0
0.12
026

Unto

.
unMMl

(kg)
(years)

(m3/d)
<d/yr)

<yr)

Com
Unto

-

(mg/kQ-dM

(unKless)
(cm2/i)

(em2/«)

(

Unto
(unMeii)

(*-D -|
(cm)
(cm)

(cm)

(cm)
(em)

(unltlese)

(unWet*)

(unttlew)

(unXest)
(unltleu)

(unless)

(unWenl

INPUT PARAMETERS

NMite-SpeeMe Piremetera

Dwcriptton
Scenario Type

Teroe«Cwe«f Rlik

Adult Body Weight

Avengiixi Time for Carcinogen*
Daly Indoor Inhalation Rate

Exposure Frequency

Exposure Duration ' -~ '_

potind-Spedlle Parameters

Oe»«rtpOon

Name of CTwrnlcal Compound
Inhalation Cancer Slope Factor

Henry's Low constant

Diffusion Coefficient in Air

DMuslon Coefficient In Water

Me-SpecHte Parameters
- Dwcription ,-•

Area! Fraction of Cracks In Foundations/Walls

Endoead-Spece Air Exchange Rala
Depth to Graundwatar

Enctosed-Space Volumeflnfmnjtten Area Ratio

Endosad-Space Foundation or Wei Thickness

Thickness of Captary Fringe

ThlcknaM of Vados* Zone
Vohimfcfc Water Content in Vadose Zone Soils

Volumetric Air Content In Vado*e Zone Sols
Total Sod Porosity

Volumetric Water Content In CapHary Fringe Sols ^

Volumetric Air Content In CapHary Fringe Sob

Volumetric Water Content In Foundatton/Wafl Cracks
Volumetric Air Content In Foundation/Wall Cracks '

Source
1

ASTM

ASTM

ASTM
ASTM

ASTM

ASTM '

Source
-

IEPA

TACO

TACO •

TACO

Source
ASTM

ASTM

S
ASTM

ASTM

S
S

ASTM
ASTM 1

ASTM '

S
S

ASTM

ASTM

S Site Specific Parameter

ASTM ASTM Standard El 739-95

TACO Table E, Default Physical/Chemical Parameters. Part 742, June 1998

IEPA Value provided by the IEPA

Eq Value calculated by previous equation

Page i
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CALCULATION OF SITE-SPECIFIC OROUNDWATER SCREENING LEVEL
FOR ENCLOSiD-SPACE VAPORS PROTECTION

Private RMidcnc* —
VtelnHy of Lockforrrwr Facility

Llal«, Illinois

Chemical Compound: Trlchloroethyton*

CALCULATED PARAMETERS

effective Diffusion Coefflcleii

Input Parameter*
Dak

Dwater
H1

nwi
naa
n

VHtM
0.079

9.10E-06
0.422
012
0.26

0.36

Unta
(cm2/s)
(om2/t)

(unldaM)
(un««(»
(unMcaa)
(unMM*)

t hi Sell Baaed on Vapor*haM Concantnrton (Da^ff)

Oaacrtpaton
Omnton Coaffldant In Air

OHbaton Coafflelart m Watar
Hann/i Law oenatam

Volumatrte Watar Content In Vadoaa Zona Soils

Source
TACO
TACO
TACO
ASTM

Volumalric Air Content in Vadoia Zona Soil ASTM
Tot* Sol Poroalty -;" '_ i ASTM *

Calculated Parameter Value Unttt
Bs-efr ! «.14E-03 : (cm2/8i

Oaacripdon
Effacttra OWuaten Ceafflclant In Soil

Sou re*
Eq.

Eftoetlv* Dlfkiilon Coiflldmt threugh Founditlon Crada (Derwk^ f̂l)

Input Parameters
Delr

Dweter
W

nwcreck
nacreck

n

Vrt*
0.079

9.100000000E-06
0.422
0.12

C.26

0.36

Unto
(0712̂ )

(cm2M)
iunlUaaa)
(unltlaw)
(unMaai)
(unHeta)

Daaeripatoii ,
DIAialon Coaffldant In Air

Dimnton Coafftetant in Watar
Henr/i Law contlant

Volumatrlc Watar Contant In FeundafoiVWal Crack*
Vaiumatrlc Air Coolant In Foundation/Wall Cracks

Total Son PorotaV

Source
TACO
TACO
TACO 1
ASTM
ASTM
ASTM

Calculated Parameter
Dcraek-eff

ValM Unta I Dwcrfptton
•.14E-V3 (emin) ' EfftcUv* DHkislon CorflldMit through reundatlon Crmeta

Source
Eg.

Sfhctrve Diffusion Coefttekrrt through Csp«iryFrlng«(Ocap^ —

Input Parameter*
DMT

Dwtrtr
H'

nwcap
| nacap

n

ViliM Unto DMerlpHen _•
0.079

9.106-06
0.422
038

0

(cm2i'*}
(cm2/t)
(unWui)
(unMata)

OHktlon Coaffldant ki Air
DtflUton coeffldant In Water

Hanrya Law oonatant
Volumatrlc Watar Contant In Caplary Fringe Soils

(unttteM) ; Voljnwthc Air Content m Caplary Frlnga Sola

Sou re*
TACO i
TACO
TACO

S
S

0.36 (unftlMi) Total Soil Porottty ASTM

I Calculitad Psrwnttw
Dc«p-«ff

ValiM Unto
5.94E4* i (cm2/tl

Dtacriptton
EflecUva Dtffualon CoefDclantthreuoh Capriary Prtnoa

Source i
Eq.

S SKe Specific Parameter
ASTM ASTM Standard E 1739-BS
TACO Table E. Dstault Physical/Chemical Parameters. Part 7«. June 1998
IEPA Value provided by trie IEPA
Eq Value catoHsted by previous equation
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CALCULATION OF SITE-SPECIFIC OROUNDWATER SCREENING LEVEL
FOR ENCLOSED-SPACE VAPORS PROTECTION

Private R«*idanc«
Vicinity of Lockfbrmer Facility

Llsl*, Illinois

Chemical Compound: Trtchloroethylen*

CALCULATED PARAMETERS I

j
Effective Diffusion Coefficient between Groundwater and Son Surface {Dwt-eff)

S

Inpsrl Parameter!
heap

hv
Dcap-eff
D»-8fT

VehM
152.4
1372.6

5.94E-08
6.14E-03

Unto
<cm)

Deecftpflon
Thickness of Capllary Fringe

(cm) | Thickness of Vadoee Zone
(cm2/s) Effmaive Diffusion Coefficient through Capllary Fringe

Source !
S
S

Eq
(cm2/s) Efflectrve Diffusion Coeffldent In Sol Eq.

Calculated Parameter^
Dwa-eff

Value Unite
3J9E-05 (cml/s)

Description -; _
Effective DWfuslofl Coefficient between Oreundwater and Solhaiufaca

Source *i!
EQ. "8

i

Groundwater - Enclosed Space Vapor* VotatTfJntlon Factor (VTweap) :

Input Parameter* Value
H1

Dwt-efT
Lgw

ER
Lb

Dcrack-etT
Lerack

ni

0.422
5896-03

Unite DeecripHon
(unities*)
(cmZni)

1529 (cm)
0.00014 (s-1)

200 . (e.ii)
6 14E-Q3 (cm2/s)

15 (cm)

0.01 , (unHeaa)

Henry* Law constant
Source .
TACO

Effective Diffusion Coefficient between Groundwater and Sot Surface EQ.
Depth to Groundwater

Enctosed-Space Air Exchange Rate
Endosed-Space Votuma/lntllntior Area Ratio

Effective Diffusion Coeffldent through Foundation Cracks
Enclosed-Spac* Foundation or Wall Thickness
Areal Fraction of Cracks In Foundations/Walls

S
ASTM
ASTM 1

Eq.
ASTM
ASTM |

Calculated Parameter
VEwesp

Value
6.77E-04

Unite ' Description
(mo/mSVInuiA.) Qroundwater • Enclosed Space Vapor* Volatilization Factor

Source
EQ.

Riak-Based Screening Level for Inhalation (RBSLalr)

Input Parameter* Value
TR 1E-06
BW

ATc

Unite
unMeas

70 (kg)
70 ' (years)

IRalr-lndoor 15
EF 350
ED 30

SFi 0.4

(m3/d)
(d/yr)

(yr)

Description ^
Target Cancer Risk
Adult Body Weight

Averaging Tim* tar Carcinogens
Dally Indoor InhaMon Rate

Exposure Frequency
Exposure Duration

Inhalation Cancer Slope Factor

Source
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM ;
IEPA |

Calculated Parameter Value Unit*
RBSLalr 2.I4G-02 (ugMiJ)

Description
Rl*k-8a**d Screening Level for Inhalation

Source :
EQ.

S Site Spedflc Parameter
AS~W ASTM Standards 1739-95
7ACO Table E. Default Physical/Chemical Parameters, Part 742. June 1998
IEPA Value provided by the IEPA
Eq Value calculated by previous aquation
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CALCULATION OF SITE-SPECIFIC GROUNDWATER SCREENING LEVEL
FOR ENCLOSED-SPACE VAPORS PROTECTION

Private Itealctonc*
VIclnHy of Lockfonmr Facility

Usl«. HNnote

Chemical Compound: Trichloroathyton*

CALCULATED •AKAMeTF.RS

Rtoli-Saied ScreenlnB Level lor tncloeed apace Vapor hiheMon {MBtLw}

y--.^ fj^—_--^j^.__mfiMK rWcwnwn
RBSUir
VFwwp

Vita*
2.84E-02
S.77E-04

Unta
(ugMO)

H^arri nMn»wwctipuon
Rltk-B«t«d SoMnlna Lsv«l tor InhiMon

(ma/m3V<mo/L) Groun*wt»r - Endated Span Viporj VonUtaUoo Factor

Source
Eg.
Eq. i

CilculltM PirtmcUr
HBSLw

VlilM

4.MC-02
UnH*
(ma/LI

Dtwrlptton
Rlik-Bu«d Seratnlnp L*v«l for Endond-SMC* VIDOT Inhalation

Sourc*
Ed. !

S Site Specific Parameter
ASTM ASTM Standanj E 173945
TACO Table E. Default Priest/Chemical Paranwten, Part 742, June 1 nt
IEPA Value provided by the IEPA
Eq Value calculated by previous equation
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